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10 INTRODUCTION

PRC Environmental Management, Inc (PRC) reviewed the draft treatability studies plan for
the environmental restoration program at the Rocky Flats Plant, Golden, Colorado PRC prepared
this report for the U S Environmental Protection Agency (EPA) under Technical Enforcement
Support (TES) 12, contract number 68-W9-0009, work assignment number C08061

This review 1s divided 1nto two sections general comments (Section 2 0) concermung the
entre document and specific comments (Section 3 0) relanng to 1individual secuions The review 1s
based on the assumption that the treatabuity studies plan should address the elements required 1n
Arucle XI (weatabihity study) of Attachment 2 (Federal Facility Agreement Statement of Work) of the
wteragency agreement (IAG) being developed among the U S Department of Energy, the State of
Colorado Department of Health, and EPA

Several guidance documents were used 1o this review Guidance for Conducting Remed:al
Investiganons and Feasibility Studies Under CERCLA (EPA/540/G-89/004), Guide for Conducting
Treatability Studies Under CERCLA (EPA/540/2-89/058), Technology Screening Guide for
CERCLA Sous and Sludges (EPA/540/2-88/044), and Technological Approaches to the Cleanup of
Radiologically Contaminated Superfund Sites (EPA/540/2-88/002) Additional references include
Ground Water Treatment Technology, by Evan K Nyer (1985), and Standard Handbook of
Hazardous Waste Treatment and Disposal, by Harry M Freeman (1989)

A

N

2 0 GENERAL COMMENTS

1 The content of the draft treatabihity studies plan (TSP) does not entirely fulfill the scope of
work presented 1n Article XJ, Attachment 2, of the JAG  The TSP does not include
information on relauve costs, removal efficiencies, operation and maintenance requirernents,
or implementability of all candidate technologies Similarly, the TSP does not discuss
analyucal methods, data management and analysis, health and safety, and residual waste
management 1ssues as specified in Arucle XI  The TSP should address these issues for the
screening and selection of candidate technologies for remedial alternatives and design

2 The TSP differentiates berween practical technologies and emerging/innovative technologies
However, the current document only discusses practical (demonstrated, conventional)
technologies  Site-wide treatability studies should wnclude all technologies potentially
applicable to mitigation of contamnation at the site  Identification and evaluauon of
emerging/innovative treatment technologies should be discussed 1n the TSP This should
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include provisions to evaluate potentially applicable technologies 1denufied afier the TSP 1s
finalized

Apphicable or relevant and appropniate requirements (ARARs) should be 1denufied during the
screening of potential technologies before eatability testing  Chemical-, aciion-, and
location-specific ARARs may restrict the implementabihty of a particular technology at a site
or indicate how a selected alternative must be umplemented As part of the TSP, these
ARARs will affect the selection of candidate technologies for treatability studies, remedial
alternatives development, design, and acuon

Cleanup goals for target chemucals or waste groups should be defined 1n the TSP  The basis
for evaluating the effecuveness of a treatment technology is to calculate removal efficiencies
and compliance with established cleanup criteria (based on ARARs, see comment 3)
Sumularly, data quality objectives (DQOs) should be established 1n the TSP to define the data
quality needs of the treatability studies program

3 0 SPECIFIC COMMENTS
Page 3-1, Paragraph 2. The text states that protocols for conducting treatability tests are
required to ensure the data collected are accurate, complete, and appropriate A usual
objective 1n data collection is to obtain measurements and samples that meet acceptable
standards of accu}acy, precision, comparabulity, representativeness, and completeness. The
text should include these standards 1n the protocols for conductng treatability studies  Also,
the data quality objectives for site-wide treatability studies shou'd be defined -

Rationale  The implementation of an appropriate quahity assurance/quality control (QA/QC)
program 1s required to ensure data of known and documented quality are generated The
quality of treatabuity testing data required should correspond proportionately to the
1mplications of the decisions that wil] be based on those data

Page 4-5, Section 4.1, While summarizing the general contaminants of concern at the site,

the text should indicate significant levels of acetone and toluene have been detected Acetone
has been detected at various locations throughout the site, and at high (200-300
mucrograms/xilogram (ug/kg)) concentrations at operable unit (OU) 2 1n the vicunity of the
mound areas Similarly, toluene bas been detected at concentrations as high as 860 pg/kg at
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CU 1 These contaminants should be considered in the selection of technologies for
teatabiity studies

Rationale  Acetone contamination is difficult to mitigate because 1t 1s extremely soluble in
water  High concenmatidns of acetone in waste streams or treatment residuals could affes
the selection of a particular technology for remedial action Toluene can be mitigated with
standard technologies for treamment of volaule organic compounds, but should be considered
1o the technology screening process )

Page 5-1, Section 5.0, The technology screenung and selection process should evaluate
performance, unplementability, removal efficiencies, relative costs, and operauon aod
mawntenance requirements of candidate technologies (Article XI, Anachment 2, IAG)
Sumlarly, ARARs should also be identified, including land disposal restrictions (LDRs),
Clean Awr Act, fugitive dust and emission standards, transportation regulations, and design
and operating standards

Rationale  The treatment technologies should be carefully screened and selected after
evaluating all relevant critena  ARARSs, 1n particular, are threshold critenia for eliminating
technologies early n the screening process All ARARs should be 1dentified before
beginning treatabihity and feasibihity studies (Also see general comments 1 and 4 )

Page 5-3, Paragraph 1, The text lists three criteria for eluninating practical technologies
from treatabxhty\tests However, well-proven technologies should not necessarily be
eliminated from laboratory or bench-scale testing during the screening process

Rationale  Laboratory and bench-scale tests are frequently used to evaluate specific waste
types and waste streams with proven technologies For example, biological treatment 1s well
proven, but treatability tests are necessary to determune the waste stream toxicity and the
removal efficiency of the treatment system for the specific waste

Page 54 Pargcrrgp'h 3. The prumary objective of the treatabulity program as stated 1s to
aemonstrate the effecuveness of a given technology 1o reducing contaminant concentrations
Technologies may then be screened to develop remed:al alternatives The data from the
treatability studies also should demonstrate the implementability and cost of a given
technology
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Rauonzle  Effectiveness, umplemestability, and cost are the thres critena for technology
screer'ng and development of remedial alternatives  If the results from treatabilicy studies
are 10 provide necessary winformauon for planning OU-specific programs, these criteria should
be evaluated (Also see general comment 1)

6 Page 5-7, Section 5.1.2, Chemical-specific ARARs should be 1dentified and evaluatad more
carefully and included 1o the text  Sumilarly, location- or action-specific ARARs should not
be deferred to full-scale imptementauon of the remedial alternauve

Ratopale  Chemical-specific ARARs establish the acceptable level or concentration of a

cnemical that may be found in, or discharged to, the ambient eavironment For example, the
natioral ambient air quality standards (NAAQS) under the federal and state clean atr act are
‘ chemical-specific ARARs  Acuon-specific ARARS may affect the implementability of a
parucular technology at the site  Action-specific requirements do not in themselves determine
the remedial alternative, rather they indicate how a selected alternative must be implemented h
‘ Locztion-specific ARARs may restrict the conduct of remedial activities or the concentration
of hazardous substances solely because they are occurnng 1n a particular place

7 Page 5-7, Paragraph 1, The toxicity characteristic leaching procedure (TCLP) 15 included in
the text as a potential ARAR The TCLP 1s the method to 1denz:fy Resource Conservation
| and Recovery Act (RCRA)charactenstic or -listed wastes The TCLP 1tself 1s not a
regulatory level or potential ARAR This should be corrected 1n the text

Rauonale  Correct usage of terms mummezes the potenual for rusinterpretation
8 Page 5-13, Section 5.2 1, For practical purposes, the contaminznts at the site were divided

| wto five major groups The text should also 1dentify indicator or target chemicals of concern
! with'n each contaminant grouping that will be used to screen technologies Indicator

chemicas are selected based on concentrat'ons and common cortaminant fate and transport
characterisucs

Rationale  Contarnant groupings are practical for preluminary 1dentification of
technologies However, selection of technologies should also be based on effecuveness of
treatment of indicator chemucals at the site Treatabihty processes can be screened for a
group of contaminants (for example, volaule orgamc compounds (VOCs)) However,
individual chemicals wil behave differently within that group For example, toluene and p-
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xylene are relatively biodegradable, but o-xylene, m xylene, and ethylbenzene are relatively
undegradable Simularly, trichloroethene 1s readily adsorbed on granular acuvated carbon,
but vinyl chloride 1s only adsorbed 10 trace amounts

Page 5-17, Secuion 5.2.2, ¢ This secuon 1denufies practical technologies and applications for
treatment of the five categories of contaminants However, the identification of pracucal

technologies for treatment of contamunants 1n sod and ground water 1s hmited The text

should be expanded to include addinional technologies and vanations of listed technologies

Simularly, technologies for treatment of output streams and side streams generated as a result

of treatment processes (for example, off-gas or aqueous effluent polishing from an air

stripper) should be considered and listed 1n the text
hght or dense nonaqueous phase liquids should be considered

[y

Finally, technologies for treatment of

-

Rauionale  There are additional practical technologies which have not been considered in the

TSP Practical technologies for water and souls that should also be considered are listed
below These technologies have all been demonstrated at full scale

WASTE GRQUP

Inorgamc
contaminants

A
Radionuclides

Volatde and semi- |

volaule organic
compounds

WATER

Thermal treatment
- wet air oxidation
- pyrolysis
Carbon adsorption
Neutralization

Chemucal extraction

Precipitation/flocculation/
sedimentation
,Oxidation/reduction

Ultraviolet photolysis

Incineration

- hiqud 1pjection

- 10 Xidn

- ﬂulxac;’ylzcd bed

- pyrolysis

Liquid-hquid extraction

Microbial degradation
(1n situ)

Glycolate dechlonnation

SOILS

Thermal treatment
In-situ chemical treatment
Vitrification (1n-situ

or ex-situ)
Sohdification/stabilization

Cement-based stabilization
In-situ vatrification

Cement-based stabiization
In-situ vimfication
Soul flushing

Steam stripping

In-situ vimmificaton
Chemical extraction
Glycolate dechlorination

Pyrolysis
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Page 5-37, Parggraph 3, The text states effectiveness refers to the abiity of a technology 0
treat a given volume of waste based on cleanup goals However, cleanup goals have not

been set  Cleanup goals for contaminants or waste groups at the site should be defined in the
treatability studies plan,

Rationale  Evaluating effectiveness without knowing cleanup goals or desired removal
efficiencies 1s not appropriate  (Also see general comment 3 )

Page 5-28, Section 5.2.3, The rationale for selecton or elimination of practical technologies
for stage I treatability studies 1s not clear With few exceptions, most treatment processes
require treatability testing to determune the effectiveness for site-specific compounds,
mixtures, and hydrogeologic conditions Many conventional, demonstrated technologies
require treatability studies to reduce cost and performance uncertainties for treatment
altercatives to acceptable levels to support the selection of the alternative and remedial

design For an area-wide techaology evaluation, each cand.date technology should be
evaluated with respect to data needs and treatment goals for the site  Critena should be
defined for seleciing practical technologies for treatabiity studies with respect to
effectiveness, 1mplementabihity, and cost for mutigation of specific contam.nants at the site
Rationale It 1s difficult to identify treaiment technologies applicable to all contaminant
groups or even all individual contaminants withino a group Treatability testing should
generate mformagxon for site-wide target compounds The best technclogy for specific
contamipants and contarmnant groups should be evaluated and combinations of the
technologies can then be selected for effective remediation of contaminants throughout the
site and each OU

Page 5-30, Paragraph 4, Granular activated carbon (GAC) adsorption should be considered
for stage I treatability tests GAC technology requires treatability tests to evaluate
applicabiity o (;rgamc contamination at the site  For maxtures of contaminants kaown to
exist at the site, hquid-phase adsorption 1sotherm tests should be performed Subsequent
dynamuc column studies (batch tests) can be used to determine optunum contact time, mass
transfer zones, and system configuration

Rationale Treatability studies are necessary to evaluate the effectveness, implementability,
and cost of GAC technology for condiuons at Rocky Flats
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Page 5-31, Paragraph 2. Membrane processes such as reverse osmosis and electrodialysis
should be considered for stage I treatabifity tests  Although these are demonstrated

technologies for certain megals, they should be evaluated for spccxﬁc\condmom at Rocky
Flas For example, for an efficient reverse osmosis process, the chemical and physical
properties of the semipermeable membrane must be compatible with waste stream
chzracterisics  Simple (bench scale) treatability studies could evaluate the optimum
membrane requirements (geomeTy, chemustry, pore size) for effective removal of
contaminants at Rocky Flats  Finally, the text should ndicate what water quality parameters
(concentration limuts) are required for testing of these processes

Rationale  Treatabulity tests are necessary to evaluate reverse osmosis and electrodialysis
technologies for conditons at Rocky Flats

Page 5-31, Paragraph 5. In-situ and above ground biological treatment are conventional and
commercially available technologies and should pot be deferred to the wndovative/emerging
technology assessment These treatment processes, although sufficiently demonstrated, still
require treatability tests to predict biological toxicity in the treatment plant

Rationale  Biological treatment processes are well demonstrated and not innovative or
emerging These treatment processes almost always require treatability tests to evaluate
effectiveness and LEnplementabﬂxty for site-specific conditions

~

Page 6-1, Paragraoh\l- The text states DQOs levels I and I wt:ll be used for all
treatabihity studies However, DQOs for the treatability tests will vary depending on the
significance and magnitude of the study The text should be corrected to indicate the DQOs
will be established for individual treatability studies

Rationale In general, analytica' levels I and II apply to laboratory screenung treatabuity
studies, and analytical levels I, IV, and V apply to bench- and pilot-scale treatability
studies

Pace 6-1, Paragraph 4, The text implies that the median and average contaminant

concentrations for waste distributions will be the same However, this 1s not necessarily
true, and 10 general, the median and average values will be different  The text should state
whether treatability tests will be performed with waste containung either the median or the

average concentrations
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Rationale  Unless the concentrations are pormally distnbuted, which 1s seldom the case with
chemical analyte populations, the median will pot equal the average (mean) It 1s umportant
w differestiate between median and mean for treatability tesing as they may be significandy
different depending on the distrbution of values

Page 6-2, Paragraph |, The text indicates that muluvariable analyses will be provided,
where appropriate, on additional tests to supplement treatability studies  The text should
indicate the types of multivariable analyses to be performed during addiuonal tests

-

Rationale  The utihty of providing multivariable analyses (where appropriate) 1s not clear
without the identification of specific tests

Page 65, Paragraph 2, Whie discussing the test approach for oxidation/reduction (redox)
treatability studies, the text should specify the need for sampling waste stream and side
stream residuals for evaluation during screening and selection  The text should indicate the

need to 1dentify/characterize the disadvantages and limitations of a particular process in
addition to 1ts effectiveness

Rationale  Chemucal redox 1s an indiscriminant process and cae result 1n incomplete
reactions or unwanted side reactions When using chersical redox techmiques with
chiorinated organic compounds the possibility of producing hydrochlonc acid exists Leach
tests will need to be\conducted on residual solids to determine the need for stabilization, and
the liquid effluent should be analyzed to determuine the need for further treatment

Page -8 Paragraph 2, The TSP considers sou washing for organic compounds an
wnovative/emerging technology However, sod washing for orgamic compounds 1s a .
demonstrated, practical techaology and should be part of the TSP

Ranonale  Soil washing for orgamic compounds has been effectively demonstrated using
alkaline agents, surfactants, and biodegradable polysaccharides

Faige 6-12 Paragraph 1, The test objectives of the solidification/stabilizanon treatability
tests should include determunation of waste-to-additive ratios, mixing, and curing conditions
The short-term environmental umpact of stabilizing wastes may be small, but long-term
rehabihty 15 not well known  Provisions for momtoring all apphicable parameters for the
technology screening process should also be included 1n the objectuves
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Rauonale  Leachate produced as a result of the cuning process should be collected and
analyzed The heat generated by the curing or stabdization can drive off volaule organic
compounds and may necessitate gas monitoring or screeming  The determmation of optimum
waste-t0-additive ratios, mixing, and cuning conditions should be prumary considerations
during the treatabiliry study

Page 6-16, Paragranh 2, Phase 2 of the biological treatment treatabihity study should also
establish opumum slurry densities, pH, temperature, and residence time The need to
momutor these parameters should be wcluded 1n the statement of work

Rationale  The treatability study should momitor all parameters which are used to evaluate a
technology in terms of umplementzbility, cost, and effectveness for technology selection and
design

Pace 7-1, Section 7,0, This section discusses schedules and deliverables for the treatability
studies program, but only includes practical technologies Schedules and deliverables for
emerging/innovative treatment technologies treatability studies and treatability study work
plans should be included

Rationale  The evaluation of emerging/innovative techoologies 1s an integral component of
the treatability studies for Rocky Flats, but 1s not included 1n this document Based on
existing information, the treatability study plan should provide a statement of work for
evaluating candidate technologies Thus includes wnnovative/emerging technologies

Examples of these technologies from the Superfund Innovative Technology Evaluation (SITE)
program are membrane mucrofiltration, solvent extraction, plasma reactor, infrared thermal
destruction, and freezing separation  (Also see general comment 2 )

«+
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